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We, Qba Limited, a foody corporate 
onganised accordiag to iihe Laws of Switzer- 
land, of Basel, Switzierland, do liareby dedare 
ilie invention, for which we ipray that a ipatent 
naay be .granted 3X) tk, and tie iraetihod by 
whidi it is to be performed, to be jmticularly 
described in and by <ijbe fo^wit^ state- 
ment: — 

The inventioa provides ammo-pbenylmer- 
capto-pyridines of the fotimiila 
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m which Pih indicates a pthenylene radical 
and R a free amino group or an amino group 
substituted by an amino-lower alkyl group, 
and also tiheir salts and a process for tihe 
manufacture thereof. I-n the aibove and (herein- 
after the term " lower " means diat the radical 
in question contains 1 to -6 carbon atoms. 

In these compounds the pben^ene ladical, 
which preferably contains the amino group in 
/nposition to the mercaipto 'group, can contain 
as findier substitfiients, 'haloigen atoms, sudi as 
chlorine or bromine, low alikyl or alkoxy 
groups, principally mechyl or mettoxy or free 
or substituted amino groups. SiistitutJed 
amino groups are anKno-low aLkyl-anmo 
groiips, 'preferably terdary amino-low aBcyl- 
amino groiips, such as di-low alli^I-amiiKy-Iaw 
aikyl-amino groups, for example the ^-di- 
methylamino- or diethylaminoHetfiyl- or 
propylamino group or an alkyleneaminoslawer 
alkyl-amino group the alkylene radical or 
which may be int«:rupced a ihetero atom^ 
such as oxygen, sulphi^ or nitrogen, sudh as 
pyrrolidino, piperidiiio, piperazino or morpho- 
lino tower al^i^amino group. 

The new compounds ^ve a sedative effect 
and can be used as medicaments^ for exaoipk 
for achieving tranquilizadom 

Of especial val^ is S-^ammo-phenyl- 
mercapto)-pyridine of iihe formula 

IPrice 4s. 6d.} 



and also 3-(/^-amino-^y■rchbro-p4lenylma:capto)- 
pyridine, and their salts. 

The new compounds are made by methods 45 
in themselves known. Thus, 3-mercaptx> pyri- 
dine, advantageously in the form of a metal 
salt thereof, such as an alkali metal sak, or 
in tjhe presence of a condensing agent capable 
of forming such salt, is reacted with an appro- 50 
priate halogen-phenyl compound of whidi the 
ihalogen atom is activated by an ortfio oar para- 
nitro group, suah as an approiwiate nitro- 
hali^en benzene, for example, para-nitro- 
cMorobenzene or para-nkroHbromobenzeiie, 55 
and the nitro group in the resulting compound 
is subsequently reduced in known manner, 
for example, by catalytically aoivated or 
nascent bydrogen, to tJie amino group. Alter- 
natively, a B-halogen-pyridine, such as 3- 60 
dhloro- or S-bromo-pyridine, may be reacted 
widi a merca$M:o benzene;, which contains an 
amino groiip or an acetylamino group or nitro 
groi^, and which is advantageously m tiie 
form of a metal, such as alkali mstal, saUt 65 
thereof, or is reacted m thst presence of a 
condensing ^ent capable of £o(tming suoh salt, 
and, when resulting compound coaitaiiis 
an acetylamino or nitro gronp, the said si^ 
stitumt is converted into tte mimo group. 70 
Pref eraible reaction oompanents, aire, for ex- 
ample^ pararnitro- and para-ac»tylaaiino^dmH 
pheoo!^ of which ^e nitro and acetylamlxio 
groups, respecdvely, are subsequemly con- 
vert^ in known manner into tiie feee amino 75 
group. 

Is lesultiDg compoimds containing a free 
amino ^oup, can be substituted in the 
custiwnary manner, by m aminoalkyl radical 
Thus the -finee amino group caa foe acyiated, for 80 
ex^ple, by reactbn with an sulphtmic 
acid Mide^ snoib as j^oluene sulpbodhlodd^ 
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preferably in the presence of a condensing 
agent, such as a base^ for example pyndine^ 
then reacted in the presence of a condensing 
aigent^ such as an alkali metal diydride or 
5 amid^ with an aminoalkyl halide;, for example 
diethylaminoethyi chbride, and then feom the 
N-aryl-sulphonyl-N-amino-low all;yl compound 
the aryl sulphonyl radical split off by ihydro- 
ly^s. 

10 Iihe reactions of llhis ^cess are earned 
out in the customary manner, in the presence 
or absence of diluents and/or condensing 
agents or catalysts, if desired at elevated tem- 
perature, in an open or closed vessel and, if 

15 desired, nndcr pressure. 

Accordiug to tfae method of working the 
new compounds are obtained in die form of 
the free bases or their salts. From the salts in 
the customary manner the free bases can be 

20 produced, while the latter can be converted 
by known metihods into the salts. As salts are 
especially concerned those of the ihydroii^c 
adds, such as hydrochloric add, of sulphuric 
add, nitric add, phosphoric add, peroWoric 

25 add, acetic add, propionic add, oxalic add, 
malic add, dtric add, tararic add, methane 
sulpihonic add, hydroxyethane sulphonic add, 
amino carbaxylic adds, salicylic add, bsozoic 
add or 'benzene sulphonic adds, such as 

30 toluene sulphonic add. 

The starting materials are loiown or can 
be prepared by methods of known type. Pre- 
ferably those are used which lead to the final 
products espedally mentioned above. 

35 The invention iuso comprises any modifica- 
tion of the process in which a compound ob- 
tainable as an intermediate at any stage of 
the complete process is used as startmg 
material and the remaining step or steps are 

40 carried out, or in which ihe process is inter- 
rupted at any stage. 

The new compounds or their salts can be 
tised as medicaments, for eicample m the form 
of (pharmaceutical preparations whiob contain 

45 them or thdr salts in admixture with a 
pharmaceutical organic or inorganic, solid or 
liquid carrier material suitable for enteral, 
parenteral or local administration. For the pro- 
duction thereof such substances are concerned 

50 as do not react widi the new compounds, for 
example water, gdatine, lactose, starch, mag- 
nesium stearate, talc, vegetable oils, benzyl 
^calM)ls, gums, polyaikylene glycols or other 
known medicament carriers. The phar- 

55 maceudcal preparadons can be made up, for 
example, as tablets or dragees or in fluid form 
as solutions, suspensions or emulsions. If 
desLoed iihey are sterilized and/or contain 
auxiliary substances such as preserving, sta- 

60 bilizing, wetting or emulsifying agents, salts 
for variation of the osmotic pressure or buffer 
substances. Tihey can also contain other thera- 
peutically valuable substances. The prepara- 
tions are produced hy methods of known 

65 type. 



The following examples illustrate the inven- 
tion:— 

Example 1. 
49.2 grams of 3-mercapto-pyridine hydro- 
chloride are dissolved in a soludon of 39 70 
gran^ of potassium hydroxide in 100 cc of. 
water, the solution filtered with charcoal and 
ihe dear filtxate heated for 8 hours in a 
steel tube to 190—195° C. vmh 58 grsans 
of o-nitro-diloro-ibenzene and 250 cc of 75 
dioxane. 

Tihe contents of the tube are rendered add 
to Congo red with 5-N-^hydrochloric add, the 
dioxane distilled off under vacuum and the 
hydrcohloric add solution of the residue ex- 80 
tracted with ether for removal of excess of o- 
nkro-chlorohenzene. Then the hydrochloric 
add, aqueous soludon is rendered alkaline 
to phenol phfchalein \vith potassiimi carbonate 
and extraaed with methylene chloride. After 85 
drying and evaporation of die methylene 
chloride solution, crude 3-(o-nitroHphenyl- 
mercapto)-pyridine remains, which crystallizes 
from metiianol in brownish, compact prisms of 
m.p. 93—95^ C 90 

58 -grams of 3-(a-nitrc-phenyimercapto)- 
pyridine are well -tritinated with 90 grams of 
iron powder and 60 cc of water, the mixture 
stirred for 15 minutes on a boihng water bath 
and then 0.9 gram of ferric chloride added. 95 
After short heating of the flask with a free 
flame a distinct, exothermic reaction takes 
place. After this has subsided stirring is con- 
tinued for a further 3 hours on the boiling 
water bath. The blade mass is stkred with IW) 
ether, the mixture filtered with suction from 
the iron and the latter washed with ether until 
the latter comes through colourless. The 
ethereal phase of the filtrate is washed with 
water, dried, the ether distilled off and the 105 
residue distilled under high vacuum. The 3- 
(i>-amino-phenylmercapto)-pyridine of the 
formula 

0 

distils almost without residue at 120 — 124° 110 
C. under 0.07 mm pressure as a yellowish oil 
which on cooling solidifies to crystals. From 
ether/petroleum ether it crystallizes m colour- 
less leaflets of m.p. 58—59° C. 

Example 2. 115 
14.75 grams of 3-mercapto-pyridine hydro- 
chloride are dissolved in 12 grams of potas- 
sium hydroxide and 60 cc of water, the solu- 
tion filtered with charcoal until dear and the 
filtrate heated for 5 hours in a steel tube to 120 
180— 190^ C. with 25 grams of /^nitiro-bromo- 
benzene and 200 cc of dioxane. After working 
up as in Example 1, the crude 3-(^nitro- 
phenylmercapto)-pyridine is recrystallised 
from metiianol; m,p. 112.5—114^ C. 125 
29.2 grams of 3-(p-nTtro^enylmercapto)- 
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pyiidme are ihydrogaiated in 300 cc of edianol 
witih 6 .grams of Raney mckel. Whtti die 
absorption of tbydrogen: is complete the catalj^t 
is Altered off ovar oharcoal and die filtrate 
5 concentrated. 3H(/>-aminoHp»henylmercapto)- 
pyridinejof die famuk 
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whioh (resuJts crystallizes in weaMy yellawish, 
coarse needles of fln.p. 90® C 

Example 3. 
14.75 grams of 3-niercapto-pyxidiiae ihydro- 
diloride are dissolved in a soliition of 12 
^:ains of .potassium ibydioxide m 60 cc of 
water and the solution filtered until dear over 
15 charcoal is dieated for 5 hoians in a tiibe to 
150-155° C. with 25 grains of o:/Hiinitro- 
ohlorobenzene and 200 cc of dioxane. 

After working oip as in Exanaple 1, the 
crude 3-<o:^>-dii]itroHph£nylmercapfo>9yridm 
20 is recrystalhzed from acetone. It forms com- 
pact, hrown prisms of m^p. 129 — 131® C. 

20.2 grins of 3-{o:/)-dfflitiOHpihenyl- 
inercaipto)^yridine aore linely giroxmd witih 120 
grams of iron powder and the mixture stirred 
25 with 50 cc of water on the iboiling TOter bath. 
After the addition of 0.5 gram of ferric 
dhloxide reaction immediately commences witih 
foaming and gas evolution. Aftex stimng for 1 
hour on the water bgtb, the iron sludge is 
30 extracted with warm ethyl acetate. The com- 
bined ethyl acetate extracts are washed widi 
water, dried and evaporated to dryness. In 
diis manner 3-(o:/>-diaminopibenylmeicaptoV 
pyridine of die formula 
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18 obtained as a crystallme residue. It cry- 
stalKsaes from acetone/edier in brownish, com- 
pact prisms of mjp. 129.5—130.5° C. 

Example 4. 
^}^^^^ i3rams <rf B-caercapto-pyridine hydro- 
<Moride are reacted as ^tesoft^ 3 
witih 19 grams of 2-nkro-l : 4<iicihIaiobcnz)ene, 
The resulting 3-(oHnitro-#-cMoio-piheiwlm^^ 
capto>pyridine distils at 163— 1.64*> G under 
45 0.05 mm pressure and, when rectystalKzed 
from medianol, mehs at 95—96° C 

5.3 grams of 3-(^^•nitto-^-dllto)pihenyfe^ 
CTp^o>^yiridine are reduced as described in 
Example 3 with 15 grams of iron .powder with 
50 Edition of 0.1 gram <rf ferric oWaride. The 
resisting 3-<o^anMa<>TpH[±l<Mo-ph 
capto>f)yridine of uihe foimula 



crystallizes from ethanol in oran^ yellow 
Ittisms of m^). 115—117° C 55 

Example 5. 

14.75 .grams of 3mercapto-p>yridine ihydro- 
chlonde are reacted as described in Example 
3 with 21 grams of 4-nitro-l : 2-diGhloroben- 
zene. The resulting 3^nitrt>^chloio-phaiyl. 60 
ma:capto)-9yridine crystallizes from medianol 
m yellowish prisms of m4>. 111.5 112° C 

14 grams of 3^iiitro-£MM<»ro^henyl- 
mercapto^pyridine are reduced as descrited 
m feampfe 3 wi^ 55 grams of iron powder 65 
with addipon of ferric dUoride. After custo- 
mary workmg .up according to Example 3, the 
resultmg crude base is distiUed umier 
vacuum. In dug mMmer 3^(p^Mnino^(Kdilorol 
P!henyhn€tcai«o)-pyridine of the formula 70 



is obtained of b.p. 172—176° C. under 0007 
nmi piessure. When reerystaazed #om 'iso- 
propyl echer, it melts at 94—94.5° C. 

Example 6. 75. 

14.« :^ams of 3^ercapto^yiidine hydro- 
cMonde fflre converted into .the potassium salt 
as described m Example 3 and reacted \wth 
1/ grams <tf wz.-nitro-]f>-chaaro-toluene. The 
resutog 3H:tKmta:o-p-methy^plieayimerca0toV 80 
p^jKhne crystallizes from methanol in tawm 
yeitow, compact prisms of map. 83 84° C 

12.3 ^rams of 3-<aHniiro-/)-mechyl-phenyl- 
m«^ptoH>yndme are leduced with hx>n 
powder as desaibed in Example 3. In diis 85 
manner 3<o-anMno-p.methyl-phenyhneicaptoV 
pyndine is obtained of -tJie formula 



which oystallizes from acct<Mie/cyclohexane in 
yeUcwrasb crjratals Qf m.p. 102.5—103.5° G 90 

Example 7. 

A solution of 15 gjams of 3<o^«mno- 
phenylmercapto>ipyridine in 20 cc rf dioxane 
and 12 cc of pyridine is treated witih a solu- 
monof 15g^of^^^ 95 
^tonde m 25 cc of dioxane. Hie aHxtute 
Jb^es red coloured widi exothcranic iheaiing 
After standmg overnight it js pouu^i^ 
wat^ with sttrring^ die crystallme to&yiate 
precgmted is filtered off with suodoo, ^in 100 
mtsrated wi^h water, again fiirercd^^ 
non, to^ under vacumn and lecrystallized 
trom acetone/ether. The lesulring 3^o- 
toluracHsulpihonylamino - phenyl - m^cai^V 
.pyndme melts at 127—129° G ^''^ 

10.68 grams of 3<ostohieneHsulphonyI- 
aminospihenylmercapto>pyn^ ia 100 cc of 
absotee diox^e are treated at 90—100° C 
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MvMi 1.46 grams of powdcied sodanaide in 
portions. After stirring for 4 hours in a stSQBm 
of mtro^n at C. 5 .grams of drioreiliyl- 
diethylamine ia 20 cc of dioxane are added 
dropwise at 80° C widiin 1/2 ihotir. Stirring 
is then continued for 5 hoiHS at 80° C. The 
sodium diloride produced is filtered with suc- 
tion^ die filiate evaporated endear 'vaoium, 
the residue dissolved in 200 cc of 10% acetic 
add, the solution filtered with charcoal and 
die filtrate rendered alkalme .mtih potassium 
carbonate. The jpredpitated base is extracted 
•with ether and the ofly residue rwnaining aiftet 
distillmg off the etdier is heated for 4 'hours to 
125—130° C. widi 75% sulphuric add (100 
grams) for splitting off die tosyl ^up. Hie 
mixture is poured on to ice and rendered 
alkaline wiiih lON-sodium hydroxide solution 
with ice cooling. The Jbase is taken up in ajher 
and after distilling off the solvent distilled 
in a bulb tube. 3-[o-GS-diethylamiao-ediyl- 
ammD)-9henyhnercapto] -pyridine of the 
formula 
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stands for a free amino group or an amino 
group substituted by an amino-lower alkyl 
group as indicated above, and saks thereof. 

2. Aimn<H>henylmmxipto->pyddines of the 
formula 



passes over as a yellowish oil at 170° C. air 
badi temperature under 0.05 mm jMressure. 
The (hydrochloride, prepared in the customary 
mamer^ fOTns weakly ydlowish crystals of 
BLp. 137.5—138.5° a 

WHAT WE CLAIM IS;— 

1. AmiiK>-phenylfflercaptD-pyridines of t^ie 

formula 



Cr 



wherein Pli stMids for a pihenylene radical 
whidh may ix? substituted by halt^en, alkyl or 
alkoxy groups containing 1 to 6 carbon atoms, 
free amino groups or amino groups substituted 
by amino-lower all^l groins the alkyl rac^cal 
of whwh contains 1 %o 6 carbon atoms and R 
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wherein Plh represents a phenylene-1 : 4-radical 
which may ho. substituted by hatogeo, alkyi or 
alkoxy groups containing 1 to 6 carbon atoms 
Or free amino groups, and salts thereof.^ 

3 . 3-(para-amnio-phenylmercapto -pyridine 
and salts tihereof . 

4. 3-(ortho-amiQO-phenyImercapto)-9yridine 
and salts thereof. 

5. 3-(ortlio : para-diamino-phenylmercapto)- 
pyridine and salts diereof» 

6. 3-^ara-aiiiino-orthochloronphenylmer- 
capto)-pyiidLne and salts thereof. 

7. 3-{ortho-amino-para-diloro-phenylmer- 
capto)-pyridine and salts thereof. 

8. 3-(ortho-amino-para-nieihyliphenylmer- 
cai^o)-pyriduie and salts t^iereof. 

9. 3-[orcho-(amano-lower alkyi-amino)- 
phen^mercapto] -pyridines and salts thereof, 
wherein the lower alkyl radical contains 1 to 
6 carbon atoms. 

10. 3- [ortho<diethylamino-ethylamino)- 
phenylmercapto] -pyridine and salts thereof. 

11. New aminopthenyknercapto compounds 
as described in any one of the examples 
herein. 

12. Pharmaceutical preparadons containing 
a compound as claimed in Claim 1> togetiber 
with a pharmaceutical carrier. 

13. Process for the manufacture of new 
aminophenylmercapto compounds as claimed 
in Qaim 1 conducted substandaUy as des- 
cribed in any one of examples herein. 

ABEL & IMRAY, 
Chartered Patent Agents, 
Quality House, Quality Court, 
Chancery Lane, London, W.C2. 
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